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(1)1. Current literature highlights
1.1. Combinatorial synthesis of BACE inhibitors
Recently, a novel aspartyl protease, b-secretase (BACE),
has been identiﬁed as a promising new target for the treat-
ment of Alheimer’s Disease (AD). BACE has been demon-
strated to catalyse the initial rate-limiting step in the
generation of b-amyloid peptide (Ab), a key event in the
progression of AD. Since ﬁrst discovered in 1999, a large
number of BACE inhibitors have been reported, but the
majority are peptide-based analogues. If these are used as
drugs they will face formidable diﬃculties, as their peptidic
character is closely associated with poor oral absorption,
rapid biliary clearance and vulnerability to metabolism.
The development of more therapeutically promising low
molecular weight potent non-peptide BACE inhibitors is
urgently needed.
Incorporating non-hydrolysable transition state-mimic
isosteres into inhibitors has been shown to be an eﬀective
method in designing potent non-peptide inhibitors of
aspartyl proteases. A recent publication describes the
search for potent non-peptide BACE inhibitors, employing
the Leu*Ala hydroxyethylene (HE) isostere, since it has
previously been used in peptide-based inhibitors and dis-
played excellent enzyme inhibitory activity.1
A solid-phase strategy with adopted and TentaGel S
COOH resin as hydroxyl protection was used to develop
a mild and eﬃcient combinatorial approach for the synthe-
sis of BACE inhibitors. Through this work it was found
that isobutyl amine was an optimal C-cap of the Leu*Ala
HE scaﬀold, and the hydroxylalkylamino groups possess-
ing suitable sizes and speciﬁc stereo-conﬁguration, intro-
duced at the 3-position of N-terminal isophthalamide,
could form additional hydrogen bonds with the BACE ac-doi:10.1016/j.comche.2006.08.001
E-mail: nterrett@ensemblediscovery.comtive site and contributed to improved potency. It was also
observed that at the 5-position of isophthalamide introduc-
ing nitro or methyl(methyl-sulphonyl)amine contributed to
improving inhibitory activity. Amongst the compounds
tested, the derivative (1) was amongst the most potent with
an IC50 value of 61 nM. This compound also demonstrated
inhibitory eﬀects in a cell-based assay of Ab production.These inhibitors possessed no amino acids and furthermore
had relatively low molecular weight (<600), which suggests
their potential in the development of novel drugs for the
treatment of AD.
1.2. HIV Protease dimerisation inhibitors
In the search for compounds that block HIV infection,
HIV protease has been identiﬁed as an important enzyme
to target. In addition to the many classes of agents that
bind to the HIV protease active site, inhibitors that bind
to the dimeric interface of the protease have also been iden-
tiﬁed. In this latter category, crosslinking across the inter-
facial peptides of the protease has been shown to inhibit
the dimerisation that results in HIV protease activity. A re-
cent publication describes the modiﬁcation of a known
dimerisation inhibitor resulting in the development of more
potent inhibitors.2
Compound (2) is composed of a Northern tripeptide frag-
ment and a Southern dipeptide fragment linked at their
amino termini by an aliphatic tether. Three modiﬁcations
were chosen for each of the ﬁve positions within the com-
pound, based on a previous library of single amino acid
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found to be essential at positions 1 and 5 of the lead com-
pound, these most eﬀective side chains were included in the
library design. In total, the combination of nine Northern
components and six Southern components resulted in 54
unique members of the library. The compounds were typi-
cally prepared by treating DMSO solutions of the North-
ern fragments in microtiter plates, with solutions of the
Southern dipeptides in DMSO and DIEA. Reactions were
monitored by HPLC and mass spectrometry for complete
consumption of the Northern fragment, and generally the
desired material was formed in greater than 95% purity.O H
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(2)On testing, all of the library components were more potent
than the lead compound (2). Some of the compounds were
further analysed and were found to be HIV protease dimer-
isation inhibitors, and the binding free energies for the two
combined mutations were generally found to be additive.2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
By using DIAD and TPP (or PS-TPP) a variety of second-
ary amines can be converted to the corresponding tertiary
amines in good to excellent yields with diverse alkylhalides.
These protocols are amenable to combinatorial chemistry
libraries, and are also useful for the syntheses of secondary
amines by an acid lysis of the cleavable tertiary amino
resins.3
A series of pyridine ether PPAR agonists have been syn-
thesised through intermolecular palladium-catalyzed cou-
pling of 2-halopyridines and alcohols. The method
proved to be versatile, eﬃcient, and amenable to parallel
synthesis.4
2.2. Solution-phase synthesis
A combinatorial library of 180 tetracycline analogues has
been generated by solution phase parallel synthesis apply-
ing a consecutive Diels–Alder strategy. The synthesis was
built on cross-conjugated trienes as central building blocks
facilitating two consecutive cycloaddition processes with
diﬀerent dienophiles.5A library composed of a complete set of fucopyranosyl-
galactopyranosides has been synthesised. A perbenzylated
phenylthio fucopyranoside and a series of tri-O-benzyl-
galactopyranosyl ﬂuorides having single hydroxyl groups
at the 2-, 3-, 4-, and 6-positions were used as the glycosyl
donor and glycosyl acceptors, respectively.6
Bis(diphenylphosphino)ethane (DPPE) reacts with pyran-
osyl azides derived from d-glucose and d-glucuronic acid
in the presence of acid chlorides to yield the corresponding
glycosyl amides. A simple and clean workup allows for the
formation of collections of related compounds by parallel
synthesis, and the method is also applicable to scaled-up
reactions.7
2.3. Scaﬀolds for combinatorial libraries
Because of their functionalities (enone, ketone, and acetal)
and their bicyclic structure (steric factors), levoglucosenone
(1,6-anhydro-3,4-dideoxy-b-d-glycero-hex-3-enopyran-2-
ulose) and isolevoglucosenone (1,6-anhydro-2,3-dideoxy-b-
d-glycero-hex-3-enopyran-4-ulose) have been reported as
useful templates for the convergent and combinatorial syn-
thesis of (1! 2), (1! 3), and (1! 4)-linked C-disaccha-
rides in reactions combining them with sugar-derived
carbaldehydes.8
Using the stannylene method, the trisaccharide 2-acetam-
ido-3-O-[6-O-benzyl-b-d-galactopyranosyl]-4-O-[2,3,4-tri-
O-benzyl-b-d-arabinopyranosyl]-6-O-benzyl-2-deoxy-b-d-
glucopyranosyl azide was regioselectively sulphonated and,
after reduction of the anomeric azide, coupled to Fmoc
a-allyl aspartate. After Pd(0)-catalysed deallylation, the
sulphatyl Lewisa asparagine building block was obtained,
suitable for solid-phase glycopeptide synthesis applying
the ﬂuoride labile PTMSEL linker system.9
2.4. Solid-phase supported reagents
Benzoxazoles or benzimidazoles have been rapidly and eﬃ-
ciently synthesised from a variety of carboxylic acids with
2-aminophenols or 1,2-phenylenediamines in one simple
step. The use of commercially available PS-PPh3 resin com-
bined with microwave heating delivered a variety of benz-
oxazoles and benzimidazoles in high yields and purities.10
By exploiting the high surface to volume ratio obtained
within continuous ﬂow reactors, the selective oxidation of
an array of primary alcohols to either the aldehyde or car-
boxylic acid can be achieved on silica-supported Jones
reagent, depending on the ﬂow rates employed.11
A novel method for the preparation of oligopeptides with a
PS-ammonium ﬂuoride in solution phase has been re-
ported. The synthesis of lipid II pentapeptide is eﬃciently
synthesized via a PS-ammonium ﬂuoride without chro-
matographic puriﬁcation.12
2.5. Novel resins, linkers and techniques
A new safety catch linker, 3-(4-hydroxymethylphenylsulfa-
nyl)propanoic acid (HMPPA), has been described for use
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thesized from commercially available chemicals in a more
cost eﬃcient way compared to similar reported linkers.
The HMPPA linker is easily attached to an amino deriva-
tised solid support followed by on-resin oxidation of the
thioether to sulphoxide, thereby making the linker very sta-
ble towards strong acid treatment.13
Biotinylated alkyl thiols with the capacity to graft avidin
proteins are in increasing demand for the development of
self-assembled monolayers on gold. A recent publication
proposes 2-chlorotrityl chloride solid-phase resin as a
new platform to produce these functionalised alkyl thiols.14
An easy preparation method of a monolithic type hydro-
philic solid-phase has been described. A newly developed
functional monomer with a hydrophilic cross-linking agent
was co-polymerised to generate a well-controlled mono-
lithic co-continuous structure by use of diethylene glycol
as porogenic solvent. The resins were utilised as aﬃnity res-
ins after immobilization of FK506, an immunosuppressive
drug, as a ligand.15
2.6. Library applications
Following the promising activity of the quinol fatty alco-
hol, Q2FA15, on axonal growth, two new series of N/O-
substituted QFAs were synthesised, based on a SN2-type
reaction. A solid-phase-supported synthesis of Q2FA15
allowing the conception of new hybrid compounds is also
described.16
The synthesis and eﬃcacy of a new library of lipid core
polycationic dendrimers (PCDs) in the delivery of the
anti-angiogenic oligonucleotide (ODN-1) to retinal pig-
ment epithelial cells has been reported.17
The application of the 3D-QSAR (auto MEP/PLS) ap-
proach as an eﬃcient and alternative pharmacodynamic ﬁl-
tering method for small-sized virtual libraries has been
reported. A small-sized combinatorial library (841 com-
pounds) was derived from the scaﬀold of the known human
A3 antagonist pyrazolo-triazolo-pyrimidines and investi-
gated for potential inhibitors of the human A3 receptor.
18
A high-throughput approach for directed library synthesis
and screening for activity against human nuclear uracil
DNA glycosylase (UNG2) and deoxyuridine triphosphate
nucleotidohydrolase (dUTPase) has been developed. In this
eﬃcient technology, a uracil-aldehyde ligand is covalently
tethered to one position of a trivalent alkyloxyamine linker
via an oxime linkage, and then the vacant linker positions
are derivatised with a library of aldehydes. The resulting
triskelion oximes were directly screened for inhibitory
activity and the most potent of these showed micromolar
binding aﬃnities to UNG2 and dUTPase.19
A parallel synthesis of a new series of 4-aminoquinoline
c- and d-lactams synthesised via the Ugi 3-component 4-
centre multicomponent reaction has been described. The
basicity of the quinoline nitrogen was exploited in the puri-
ﬁcation of compounds via a ‘catch and release’ protocol,and compounds screened against a chloroquine-resistant
W2 strain of Plasmodium falciparum.20
Oncogenic Ras proteins whose activation is farnesylation
by farnesyltransferase have been seen as important targets
for novel anticancer drugs. Synthesis of a peptidomimetic
library via solid-phase synthesis using the MultipinTM
method has been described.21
A combinatorial library of 1336 ﬂuorescent styryl mole-
cules has been synthesised aiming to select dyes that are
photostable, non-toxic, and speciﬁc for RNA molecules
in living cells.22References
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